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Approximately 45% of college students report binge drinking (five drinks in an 
occasion for men and four for women) in the previous two weeks. This pattern of 
drinking is associated with dangerously high blood alcohol content, which is related to a 
number of health risks and consequences. College drinking is sensitive to price and next-
day classes. This study investigated the impact of a variety of next-day responsibilities on 
drinking estimates using a hypothetical alcohol consumption task in a sample of binge 
drinkers (N = 80). The impact of class start time was also assessed. Drinking was 
significantly lower in all responsibility conditions relative to the no-responsibility 
condition, with internships producing the greatest change; earlier class times produced a 
greater reduction in drinking than later start times. The results suggest that increasing 
morning responsibilities (especially internships and volunteering) may be effective in 
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A Behavioral Economic Analysis of the Effect of Next-Day Responsibilities on Drinking  
Binge drinking in college students—defined as five or more drinks in a single 
occasion for men and four or more for women—is a substantial public health concern. 
Approximately 45% of students report binge drinking in the past two weeks and 23% are 
frequent binge drinkers (three or more binge episodes in the previous two weeks; 
Hingson, 2010; Wechsler et al., 2002). Wechsler and associates found that women who 
consume four drinks experience similar negative consequences to men who consume five 
drinks, providing support for the four/five drink binge episode for women and men, 
respectively (Wechsler, Dowdall, Davenport, & Rimm, 1995).There is a sharp increase in 
the number of binge episodes in high school when compared to college. Johnston, 
O’Malley, and Bachman (1998), for instance, found that 28% of 18-year-olds report one 
or more binge episodes in the past two weeks and that, for 21-year-olds, this rate 
increases to 40%. 
A binge pattern of drinking can result in dangerously elevated blood alcohol 
concentrations (BAC; Fournier, Ehrhard, Glindemann, & Gellar, 2004) and is associated 
with a number of negative alcohol-related outcomes (e.g., impaired judgment, reduced 
motor control, hangovers, and blackouts), deleterious academic consequences (e.g., 
missing class and decreased academic performance), and increased risk-taking behaviors 
(e.g., unprotected or unplanned sexual activity and driving while intoxicated; Vik, 
Carrello, Tate, & Field, 2000). Wechsler and colleagues (2002) found that 29.5% of 
students who drank alcohol at least once in the past month missed at least one class, 29% 
drove after drinking, and 20.3% had five or more alcohol-related problems. As many as 





effects of binge drinking, including having sleep or study time interrupted (60%) and 
having to take care of a drunken student (47.6%; Wechsler et al., 2002). Additionally, 
heavy drinking during college may place students at increased risk for developmentally 
persistent drinking (Gotham, Sher, & Wood, 2003). 
A Behavioral Economic Approach to Understanding College Drinking 
Behavioral economics combines microeconomic principles with operant 
psychology and behavioral pharmacology to create a molar theory that attempts to 
account for long-term behavioral patterns such as substance use (Hursh & Silberberg, 
2008; Murphy, Corriea, & Vuchinich, 2009).  Price is defined broadly as the quantity of 
behavior or resources (e.g., lever presses, money) required to obtain the drug, and 
demand—or reinforcing value—is the quantity of behavior or resources that the subject is 
willing to allocate to obtain the drug (Hursh & Silberberg, 2008). Behavioral economics 
takes into account fixed and contextual determinants of the drug’s reinforcing value, 
including the pharmacological effects of the drug and the presence of drug-free 
alternative reinforcers (Hursh & Silberberg, 2008; Murphy, Corriea, & Vuchinich, 2009; 
Murphy & MacKillop, 2006).  
Murphy, Barnett, and Colby (2006) compared the reinforcing value of a variety of 
alcohol-related and alcohol-free activities by measuring enjoyment ratings for past month 
evening activities. The authors found that alcohol-related activities were generally more 
enjoyable than alcohol-free activities, but that both men and women were more likely to 
enjoy alternatives when they included peers or a romantic partner. Women were more 
likely than men to engage in a substance-free social activity with a large number of peers, 





(Murphy et al., 2006). Although most research suggests that severe substance abuse is 
associated with deficits in substance-free sources of reinforcement (i.e., substitution; 
Higgins, Heil, & Lussier, 2004), substance-free sources of reinforcement may have no 
impact on substance use (economic independents) or may serve as an economic 
complement  (Bickel, Madden, & Petry, 1998). As applied to substance use among 
college students, for example, substance use and social activities may be complements 
whereas substance use and academic activities may be substitutes (Murphy, Correia, 
Colby, & Vuchinich, 2005; Skidmore & Murphy, 2010). Behavioral economic theory 
suggests that a primary goal of prevention research is to identify particular classes of 
substance-free activities that serve as substitutes to drinking.  These drinking substitutes 
include both evening activities that might directly “compete” with drinking (non-drinking 
social activities, exercising, or studying in the evening hours), as well as next-day 
activities that might indirectly compete with drinking by encouraging students to curtail 
drinking in order to be able to effectively engage in the activity (e.g., morning classes, 
employment, or other campus/community activities).  The goal of the current study was 
to identify next-day activities that might serve to reduce drinking during the preceding 
evening.      
Measuring Alcohol Demand with Alcohol Purchasing Tasks 
Alcohol purchasing tasks were modeled after laboratory self-administration 
reinforcement measures. In animal drug administration models, demand is defined as the 
amount of behavioral resources or response cost (i.e., lever presses) that an animal is 
willing to allocate to self-administer a drug (Hursh & Silberberg, 2008). Demand curve 





substances (e.g., alcohol, cocaine, nicotine, and opioids; Bickel, DeGrandpre, Higgins, 
Hughes, & Badger, 1995; Goudie, Sumnall, Field, Clayton, & Cole, 2007). To visualize 
the effect of price on substance demand, consumption can be plotted as a function of 
price (in dollars or in response output, for instance), resulting in a demand curve (Murphy 
& MacKillop, 2006; Murphy, MacKillop, Skidmore, & Pederson, 2009). Demand curves 
can generate several measures of reinforcing value. Demand intensity is defined as the 
number of drinks (or drug administrations) that the participant consumes when the price 
is zero. Breakpoint is the price or response cost at which consumption is completely 
suppressed. Omax describes maximum expenditure; maximum price (or Pmax) is the price 
associated with Omax and is the point at which demand becomes elastic (Greenwald & 
Steinmiller, 2009; Hursh & Silberberg, 2008; Murphy & MacKillop, 2006; Skidmore & 
Murphy, 2010). Elasticity of demand is the slope of the demand curve. Greenwald and 
Steinmiller (2009) found that drug demand was relatively inelastic when prices (or 
income alternatives) were low—meaning that demand remained essentially constant 
across lower prices—and became more elastic as prices and income alternatives 
increased; the downward slope of the curve in this example accelerates steeply, 
demonstrating the price-sensitive nature of demand elasticity. 
In one experiment, smokers completed a series of simulated employment tasks to 
obtain puffs from their preferred brand of cigarette. As predicted by behavioral economic 
theory, demand decreased as price increased (elastic demand) and total expenditure was 
curvilinear (initially increasing as demand remained constant, declining as demand 
decreased; Bickel et al., 1995). Greenwald and Steinmiller (2009) found a similar pattern 





hydromorphone in systematically varied amounts based on their preference as indicated 
in a multiple choice task. These authors found that preference for the drug decreased as 
the amount of money that could be earned increased and as the price per dose increased, 
indicating elastic demand. 
Demand curve metrics can also be generated using hypothetical alcohol 
purchasing tasks. These measures are obtained by presenting a series of prices (typically 
in dollar amounts) and asking participants how many drinks they would purchase and 
consume at each price (e.g., $0, $.25, $.50, $1, $1.50, $2, and so forth).  As in lab self-
administration tasks, consumption is plotted on the y-axis as a function of price, which is 
plotted along the x-axis of a graph.  
 One potential concern regarding hypothetical purchase task measures is their 
ability to mimic behavioral or actual drug administration methods of assessment. Using 
two multiple-choice procedures similar to the Greenwald and Steinmiller (2009) study of 
opioid demand, two studies were conducted that were identical except for whether the 
procedure was hypothetical or experiential (i.e., included actual consumption in a 
laboratory setting). The authors found that the differences between hypothetical multiple-
choice procedures and the laboratory administration tasks were not significant (Corriea & 
Little, 2006). The hypothetical Alcohol Purchase Task (APT) demonstrated very good 
test-retest reliability across a timespan of two weeks and the observed APT values 
exhibited adequate validity and accuracy for almost all demand metrics (Murphy et al., 
2009). Overall, hypothetical demand curves are reliable and have demonstrated 
correspondence with lab-based measures of actual consumption (Amlung, Acker, Stojek, 





The Impact of Next-Day Responsibilities on Alcohol Consumption 
Behavioral economic research has consistently demonstrated that alcohol 
consumption is sensitive to drink price, but only a few studies (e.g., Gentile, Librizzi, & 
Martinetti, 2012; Skidmore & Murphy, 2011) have examined the impact of next-day 
responsibilities, which can be conceptualized as either an indirect method of increasing 
the latent price of drinking or as an alternative reinforcer that could serve as a substitute 
for drinking. Skidmore and Murphy (2011) assessed alcohol demand in 207 heavy-
drinking college students prior to the implementation of a motivational intervention in a 
randomized controlled trial. Their analyses investigated the sensitivity of reported alcohol 
purchases to next-day responsibilities. Participants completed three Alcohol Purchasing 
Tasks that varied based on the presence and magnitude of a next-day responsibility. The 
no-responsibility APT asked students how many standard drinks they would purchase 
and consume at a party on a Thursday night from 9:00 p.m. until 2:00 a.m., at each of 17 
different prices (free through $20.00), assuming they had no responsibilities (e.g., work 
or classes) the next day. The “low magnitude” next-day alternative condition included the 
same scenario with the addition of an instruction that drinking would take place the night 
before a class at 10:00 a.m. for which attendance is not mandatory. The “high magnitude” 
next-day alternative condition stipulated an exam at 10:00 a.m. the next day worth 25% 
of their grade in the course. The investigators found that alcohol demand was higher and 
less elastic when it preceded no next-day responsibilities; as the magnitude of next-day 
responsibilities increased, intensity decreased, Omax and Pmax were reduced, and demand 
became more elastic. These findings provide support for increasing the stringency of 





reducing harmful binge pattern drinking in college students. A limitation of the Skidmore 
and Murphy study is that only academic constraints were assessed, at a constant start time 
(10:00 a.m.). More extensive manipulations of the nature of responsibilities (i.e., in 
addition to classes) and their start times are necessary to fully explore the potential utility 
of increasing these responsibilities as a means of reducing drinking (Skidmore & 
Murphy, 2011).  
 Gentile and colleagues extended this analysis using a sample of 164 
undergraduates who reported consuming at least one drink in the past month (Gentile et 
al., 2012). The authors used a similar alcohol purchasing task, manipulating class start 
time (8:30 a.m., 10:00 a.m., 12:30 p.m., and no next-day class) and presenting an 
abbreviated range of drink prices (free to $10.00) in a randomized order to control for 
potential order effects. Demand intensity was highest in the no-class condition, and 
across all four groups consumption decreased as price increased. Drinking in the 8:30 
a.m. class scenario was most sensitive to price, producing the lowest intensity, Pmax, and 
Omax, followed by class at 10:00 a.m. The no-constraint condition yielded a slightly lower 
Pmax than the 12:30 p.m. class condition ($7.03 and $7.84, respectively), but the 
maximum output (Omax) was much higher for the no-class condition than class at 12:30 
p.m. ($19.50 and $13.18). The investigators further extended the literature by 
manipulating both class start time (8:30 a.m. and 12:30 p.m.) and magnitude of 
responsibility (exam or class only). The 8:30 a.m. exam condition produced the lowest 
demand intensity and expenditure. One possible limitation of this study involves the 
scenario described in the APT, which asks participants (most of whom were under the 





possible threat to ecological validity by using a measure that asks participants to imagine 
that they are at a party, which might be a more familiar setting for underage drinkers than 
a bar.   
Wood, Sher, and Rutledge (2007) compared the self-report drinking of college 
students who were enrolled in Friday classes with those who were not. The authors found 
that 54.38% of men and 42.78% of women without Friday classes consumed at least one 
drink on Thursday night. These percentages dropped steadily at earlier Friday class times: 
42.16% of men and 31.67% of women drank when class began at 11:00 a.m. on Friday; 
when class began at 8:00 a.m., only 31.21% of men and 21.05% of women reported 
consuming at least one drink. The advantage of this study is that it used self-reports of 
actual past drinking rather than hypothetical measures to demonstrate the sensitivity of 
drinking to next-day classes (Wood et al., 2007). The limitations of this study are that the 
authors examined only the impact of classes and there may be a possible confounding 
presence of selection bias—it may be the case that heavy drinkers simply do not register 
for Friday morning classes. The current study investigates the impact of multiple next-
day responsibilities and varying start times, using a hypothetical measure that minimizes 
this potential selection bias.  
In a recent study, Barry and Goodson (2012) used a qualitative, focus group 
approach to identify a number of contextual factors that may influence students’ drinking 
behaviors, which included items such as next-day school and work responsibilities. They 
then included these items in a subsequent quantitative study that revealed that binge 
drinkers tended to report that they are less motivated by these contextual factors to drink 





between binge drinkers and non-binge drinkers for the items “When I drink responsibly, 
one of my motives is because of my work-related responsibilities” and “because I have to 
get up early in the morning for class” were not significant. These results suggest that 
work and class responsibilities the next morning may be equally as salient for binge 
drinkers as they are for non-binge drinkers (Barry & Goodson, 2012). These findings 
support the need to investigate the manipulation of next-day responsibilities as a potential 
target for binge drinking prevention and intervention initiatives. 
The Effect of Social Capital and Employment on College Drinking 
 Social capital is a pattern of engagement in and mutual obligation among one’s 
community and is often operationalized as volunteerism or involvement with internships 
or extra-curricular activities that contain some element of civic responsibility (Theall et 
al., 2009; Weitzman & Chen, 2005;  Weitzman & Kawachi, 2000). Using data from the 
Harvard School of Public Health 1993 College Alcohol Survey, Weitzman and Kawachi 
(2000) found that greater time spent volunteering was related to decreased binge drinking 
episodes at the university level, even after controlling for other alcohol abuse risk factors 
(i.e., socioeconomic status, age, gender, and ethnicity). Their analyses revealed that the 
majority of binge drinkers spent no time volunteering in the past month, and that students 
at schools with high degrees of campus-level volunteerism were 26% less likely to 
engage in binge pattern drinking than their peers at low social capital schools. This 
pattern held when Greek affiliation was included in the regression model (Weitzman & 
Kawachi, 2000). Additional research from Weitzman and Chen (2005) predicted that—
based on regression analysis of these correlational findings—students’ risk for alcohol 





11% with the addition of 15 minutes per day of volunteer time. Another study found that, 
whereas membership in a fraternity or sorority was an individual risk factor for negative 
drinking consequences, it was not indicative of increased negative drinking consequences 
for the institutional statistics when social capital measures (including volunteerism) were 
taken into account (Theall, et al., 2009). This finding implies that, although Greek 
membership is still a significant risk factor for heavy drinking, it may be possible to 
mitigate this risk by increasing volunteer requirements for membership.  
 Employment is becoming increasingly common in college student populations, 
with estimates as high as 77% employment, and approximately 30% of full-time college 
students working more than 20 hours per week (NCES, 2005). Butler and colleagues 
found that students drank less on days that they worked than on days they did not work, 
but that longer work days were associated with greater alcohol consumption (Butler, 
Dodge, & Faurote, 2010). Part-time employment—but not full-time—may be a potential 
target for harm reduction and prevention models targeting alcohol abuse, as indicated in 
another study that found that working more than 20 hours per week is associated with 
increased heavy drinking risk (Miller, Danner, & Staten, 2008).  
Current Study 
 The current study seeks to extend the existing literature on the influence of next-
day responsibilities on drinking by exploring the impact of a range of next-day 
responsibilities—class, extracurricular activities, paid employment, volunteer work, and 
internships—on hypothetical drinking reports. This is the first study to investigate the 





responsibilities and their start times in order to investigate their potential impact on 
drinking levels.   
Wood et al. (2007) found that the presence of Friday morning classes and 
responsibilities may be an effective method of reducing Thursday night drinking, and the 
goal of the current study is to identify other potential behavioral targets for prevention 
and intervention that could reduce Friday and Saturday drinking as well. Volunteer work, 
internships, and part-time employment may also be potential targets for prevention and 
intervention (Butler et al., 2010; Theall et al., 2009; Weitzman & Chen, 2005; Weitzman 
& Kawachi, 2000).  
These data were collected as part of a larger, randomized clinical trial of a 
motivational intervention for binge drinking college students (Murphy et al., 2012). All 
data were collected during the baseline assessment of the larger trial. We used a 
simulated alcohol consumption task that asks participants to estimate how many standard 
alcoholic drinks they would consume in an evening preceding each of nine next-day 
responsibilities (including a no-responsibility condition). Drink price was not 
manipulated; in each next day responsibility condition participants are told to assume 
drinks are free, so participants’ reports are similar to the intensity measure obtained from 
an alcohol purchase task demand curve. This approach was used to minimize 
participants’ burden and because intensity is highly correlated with other demand metrics 
and is thus a reasonable brief proxy of demand and a clinically relevant index of risky 
drinking (Murphy et al., 2009). The current study tested the following three hypotheses: 
• (H1)  Hypothetical alcohol consumption intentions will be greatest when there are no 





• (H2)  Consistent with the findings of Skidmore and Murphy (2011), earlier next-day 
responsibilities will produce greater reductions in drinking intentions compared to 
later start times. 
• (H3) Consistent with previous research, the hypothetical consumption reports will be 
positively correlated with measures of alcohol use and problems.  
The study also explored potential differences in planned contrasts between 
drinking reports across the next day responsibility conditions, holding time of the 
responsibility constant.  
Method 
Participants 
Eighty participants were recruited from a university-wide introductory class to 
participate in a brief motivational interview trial. To be eligible to participate, students 
were required be 18 years of age or older, enrolled as full-time, and classified as a 
freshman. Participants must also have reported engaging in at least one binge drinking 
episode in the previous 30 days (see Murphy et al., 2012, for more details).  
Measures  
Drinks per week. Alcohol consumption was assessed using the Daily Drinking 
Questionnaire (DDQ), which asks participants to report how many standard drinks they 
consumed on each day of a typical week in the past month (Collins, Parks, & Marlatt, 
1985). The seven-day total was calculated as drinks per week. Results from the DDQ 
have been shown to correlate significantly with the Drinking Practices Questionnaire 





different spectrum of drinking behaviors, the DDQ has adequate convergent and 
construct validity as a measure of alcohol consumption (Collins et al., 1985). 
Binge episodes. Binge drinking was measured as the number of self-reported 
heavy drinking episodes (5/4 drinks in one occasion for a man/woman) in the past month. 
This gender-specific measure of binge drinking is consistent with the findings of 
Wechsler and associates, who found that women who consume four drinks experience 
similar negative consequences to men who consume five drinks (Wechsler et al., 1995). 
Alcohol-related consequences. Alcohol-related consequences were assessed 
using the Young Adult Alcohol Consequences Questionnaire (YAACQ), which asks 
participants to report (yes/no) if they have experienced each of 49 negative consequences 
as a result of using alcohol in the past 30 days. The YAACQ total score has been shown 
to correlate strongly with the Rutgers Alcohol Problem Index (RAPI) total score (r = .79, 
p < .001), suggesting that the YAACQ demonstrates acceptable convergent validity. The 
YAACQ is also positively correlated to measures of average self-reported, past month 
drinking and binge episodes (r = .33 and .45, respectively; p < .001), which implies that, 
while the YAACQ reasonably captures drinking severity, the divergent validity (modest 
correlation) in this case indicates that the YAACQ assesses some additional spectrum of 
behavior. Taken together, these relationships to existing measures and a very high 
internal consistency (Cronbach’s α = .89) alludes to the acceptable reliability and 
construct validity of the YAACQ total score (Kahler, Strong, & Read, 2005; Read, 






Behavioral economic measure of hypothetical drinking preceding next-day 
responsibilities.  Participants completed a hypothetical alcohol consumption survey task 
in which they were asked to indicate how many drinks they would have if they had each 
of nine next-day responsibilities: no next-day responsibilities, a college class at 9:00 a.m., 
class at 10:00 a.m., class at 11:00 a.m., class at noon, an internship at 9:00 a.m., 
extracurricular activity at 9:00 a.m., volunteering at 9:00 a.m., or paid employment at 
9:00 a.m. Participants were asked to imagine that they consumed the drinks at a party that 
began at 9:00 p.m., that they could leave whenever they wanted, and that the drinks were 
free. Though this is a new measure, it is modeled after the Alcohol Purchasing Task and 
Multiple Choice Procedure previously used to investigate alcohol demand and reinforcing 
value (Greenwald & Steinmiller, 2009; Murphy & MacKillop, 2006; Skidmore & 
Murphy, 2010). This drinking task is analogous to a single-item measure of demand 
intensity, which has been shown to be reliable and to correlate highly with other demand 
curve metrics and a variety of alcohol-related outcomes (Correia & Little, 2006; Murphy 
& MacKillop, 2006; Murphy et al., 2009;). 
Perceived importance of grades, volunteering, and internships. A three item, 
four-point rating scale asked participants to indicate how important getting good grades, 
engaging in career-related internships and activities, and community involvement is 
while they are in college.  
Additional measures of academic performance. Participants were asked to self-







 Surveys took approximately one hour to complete and were administered in hard 
copy packets during private, individual appointments in the laboratory (all items for the 
current study appear in the Appendix). After completing the surveys, all participants 
received a Brief Motivational Interview (BMI) intervention and were then randomized to 
receive either a relaxation-only control condition or a College Adjustment Session (CAS) 
supplement. Data for the present analysis were collected at baseline, before the 
administration of the intervention. 
Results 
Descriptive Analysis 
 The sample of 80 participants had a mean age of 18.50 (SD = .69) years; it was 
50% female (n = 40), 82.5% (n = 66) white, 11.3% (n = 9) African American, 2.5% 
Hispanic (n = 2), 1.3% Asian ( n= 1), 1.3% Native American (n = 1).  Participants 
reported means of 17.12 (SD = 11.63) drinks per week, 6.17 (SD = 4.28) binge episodes 
in the past 30 days, and 14.35 (SD = 8.71) negative drinking consequences.  The resulting 
reduction scores ranged from .76 for internships (or a drinking reduction of 76%) to .29 






Figure 1. Mean (+ SEM) percentage reduction from the no responsibility condition as a 
function of next-day responsibility. 
 
Effects of Next-Day Responsibilities on Drinking  
 Reported consumption values for each next-day responsibility condition are 
presented in Table 1. The first hypothesis—that hypothetical drinking will be highest 
when there are no responsibilities the next day—was tested with paired sample t-tests that 
were run using IBM’s  Statistical Package for the Social Sciences (SPSS version 19) 
software. All hypothetical drinking distributions were skewed (only the no-responsibility 
condition was leptokurtotic); to account for this skewness, all values were log-
transformed, which successfully reduced skewness and kurtosis. When drinking preceded 
no next day responsibilities, participants consumed a mean of 9.81 (SD = 5.48) drinks. 
Participants consumed between a mean of 2.27 (SD = 1.15) drinks preceding an 
internship and 6.69 (SD = 3.65) drinks preceding class at noon. All eight pairs produced 



























smallest effect (t [77] = 6.25, p < .001 [two-tailed]; d = 1.42), whereas the internship 
condition yielded the largest effect (t [77] = 10.46, p < .001 [two-tailed]; d = 2.38). See 
Table 1 for complete results. 
 
Table 1  
Hypothetical Drinking As a Function of Next-Day Responsibilities and Paired Sample T-
Test Comparing Drinking Preceding No Responsibilities to All Other Next-Day 
Responsibilities. 
 Mean SD t 
No responsibilities 9.81 5.48 - 
Class at 9 a.m. 5.09 3.04 10.25 
Class at 10 a.m. 5.23 2.88   9.62 
Class at 11 a.m. 6.00 3.37   7.79 
Class at 12 p.m. 6.69 3.65   6.25 
Extracurricular at 9 a.m. 4.10 3.22   7.61 
Internship at 9 a.m. 2.27 2.39 10.46 
Volunteering at 9 a.m. 3.98 3.10   7.65 
Work at 9 a.m. 4.69 3.25   6.61 
Note. All ps < .001. 
 
Comparing the performance of all 9:00 a.m. responsibilities. Hypothetical 
alcohol consumption for each start time and responsibility was divided by the 
hypothetical no-responsibility consumption value; this quotient was subtracted from one 
to yield a percent reduction score (1 – [number of drinks preceding class / number of 
drinks with no next-day responsibilities]).A repeated measures ANOVA compared the 
drinking reduction scores calculated from each of the five 9:00 a.m. responsibilities to 
obtain an omnibus F statistic (i.e., Wilks’ Lambda; F (4, 74) = 35.16, p < .001), revealing 
at least one significant difference.  A total of ten paired sample t-tests (using an alpha 





responsibilities performed in relation to the others. The first four t-tests, which paired 
class at 9:00 a.m. with the other four 9:00 a.m. responsibilities (extracurricular activity, 
internship, volunteering, and work), yielded significant differences for all four pairs 
(when paired with extracurricular activity, internship, and volunteering p < .001; when 
paired with work p = .004). All obtained values of t were negative for these tests, 
suggesting that 9:00 a.m. classes may be less effective than other responsibilities at the 
same time as a substituting source of reinforcement to reduce drinking.  
 Three more t-tests paired extracurricular activities with the other four 9:00 a.m. 
responsibilities (class, internship, volunteering, and work). Internships are more effective 
than extracurricular activities (t [77] = -7.53, p < .001), but the differences between 
extracurricular activities, volunteering, and work were not significant p = .47 and p = .04, 
respectively). Two t-tests compared the performance of internships against volunteering 
and work; internships produced significantly greater drinking reductions in all pairs (all 
ps < .001). Finally volunteering was paired with work. Volunteering performed 
significantly better than work (p = .008). Complete results of all comparisons are in Table 
2.  
Taken together, the results of these comparisons suggest that—of the five 9:00 
a.m. responsibilities assessed—classes are the least effective, followed by work, 
extracurricular activities, and volunteering; internships produce the greatest drinking 







Table 2  
Comparison of Drinking Reduction for All 9:00 a.m. Responsibilities 
Pair (% Reduction) df t  
Class (46%) - Extracurricular (57%) 77     -4.26** 
Class (46%) - Internship (78%) 77   -11.72** 
Class (46%) - Volunteer (58%) 77     -5.22** 
Class (46%) - Work (51%) 77   -3.01* 
Extracurricular (57%) – Internship (78%) 77     -7.23** 
Extracurricular (57%) - Volunteer (58%) 77 -0.72 
Extracurricular (57%) - Work (51%) 77  2.13 
Internship (78%) - Volunteer (58%) 77      6.76** 
Internship (78%) - Work (51%) 77    10.54** 
Volunteer (58%) - Work (51%) 77    2.74* 
* p < .01 
** p < .001 
 
 
Effect of Class Time on Drinking 
 The second hypothesis—that earlier classes would produce a greater reduction in 
drinking than later classes—was tested using a repeated measures ANOVA to compare 
reduction score variables. Class at 9:00 a.m., for example, produced a change score of 
.46, meaning that drinking was reduced by 46%, which represents the greatest reduction 
compared to the other three class times. Figure 2 depicts drinking as a function of class 
time. As hypothesized, change scores decreased as class times began later. Wilks’ 
Lambda revealed significant differences among the four change scores: F (3, 75) = 38.78, 
p < .001; the effect size for this test was large (η2 = .61). Pairwise comparisons 
demonstrated significant differences between most start times, with the only non-
significant relationship (alpha = .01) between class at 9:00 a.m. and 10:00 a.m. (p = .018; 






Figure 2. Mean (±SEM) drinks consumed as a function of class start time. 
 
Correlations between Hypothetical Drinking and Self-Report Measures 
 The third hypothesis—that responses to the hypothetical consumption task would 
correlate positively with self-reported drinks per week, binge episodes, and YAACQ total 
score—was tested using Pearson’s product-moment correlations. In order to minimize the 
number of correlations and replicate previous findings we focused on class at 9:00 a.m. 
and class at 12:00 p.m. As hypothesized, all six resulting correlations were significant, 
positive, and at least moderately strong (all ps < .001). Number of negative alcohol 
consequences appears to be the weakest predicting variable as it shared only 14% of the 
variance with class at 9:00 a.m. and 15% with class at 12:00 p.m. (r = .378 and .382 
respectively). Typical drinks per week correlated most strongly with the hypothetical 
drinking measure: r = .68 (sharing approximately 45% of the variance) when correlated 
with class at 9:00 a.m.; r = .72 (sharing 52% of the variance) with class at noon. These 
































 Correlations among Hypothetical Reports of Drinking Preceding Next-Day Classes 
Binge Episodes, Drinks per Week, and Total Consequences for The Past Month. 
Responsibility   Binge episodes Drinks per week YAACQ  
Class (9 a.m.)  0.55 0.68 0.38 
Class (12 p.m.)   0.62 0.72 0.38 
Note. All ps < .001. 
 
Exploring Individual Differences as Possible Predictors of Next-Day Responsibility 
Effectiveness 
 We conducted a series of correlations to identify potential individual difference 
variables (i.e., ACT total score, high school grade point average, typical drinks per week, 
past-month binge episodes, and YAACQ total score) that might be related to individual 
differences in the amount of reduction in drinking resulting from next-day 
responsibilities. Only ACT score demonstrated significant correlations with change 
scores for extracurricular activities (r = -.44, p <.001), internships (r = -.34, p = .003), 












Correlations among Hypothetical Reports of Drinking Reduction Preceding Next-Day 
Responsibilities, ACT Score and High School GPA  
  ACT (n = 76)   HS GPA (n = 77) 
Responsibility r   r 
Class (9 am) -0.08   0.04 
Class (10 am) -0.22   0.02 
Class (11 am) -0.26   0.08 
Class (12 pm) -0.19  -0.04 
Extracurricular (9 am)     -0.44**   0.08 
Internship (9 am)   -0.34*   0.08 
Volunteering (9 am)     -0.39**   0.02 
Work (9 am) -0.13    0.08 
*p < .01 
**p < .001 
 
Spearman’s rho was calculated to compare change scores with three ordinal 
measures: importance of grades, importance of extracurricular community and 
volunteering, and importance of internships. These analyses produced no significant 
correlations, suggesting that this particular measure of personal values does not predict 
patterns of drinking reduction in this binge drinking sample of students. Complete results 








Correlations among Hypothetical Reports of Drinking Reduction Preceding Next-Day 









Responsibility rs   rs               rs 
Class (9 am) -0.19   0.03  -0.03 
Class (10 am) -0.05   0.09   0.06 
Class (11 am) -0.01   0.14   0.12 
Class (12 pm)  0.00   0.22   0.20 
Extracurricular (9 am)  0.11  -0.01   0.16 
Internship (9 am)  0.20   0.23   0.23 
Volunteering (9 am)  0.09   0.04   0.09 




We used a behavioral economic hypothetical alcohol consumption task to 
demonstrate that reported intention regarding alcohol consumption was significantly 
reduced by the presence of any next-day responsibility (class, internship, work, 
extracurricular activity, or volunteering), in comparison to a next day no-responsibility 
condition in this sample of binge drinking college students. Hypothetical consumption 
reports were reduced by as little as three drinks (with class at noon the next day) and as 
much as 7.5 drinks (with an internship at 9:00 a.m. the next day). In fact, the presence of 
volunteering and an internship at 9:00 a.m. the next day lowered drinking below the 
binge drinking threshold of five drinks for men; internships, extracurricular activities, 
work, and volunteering brought alcohol consumption below the binge drinking threshold 





When the five different 9:00 a.m. next-day responsibilities were compared, class 
had the smallest relative impact on drinking, yet still resulted in a very large drinking 
reduction (a 46% , or 4.72 drinks). There was a 51% reduction (about five drinks) with 
work the next day; extracurricular activities and next-day volunteering yielded similar 
effects (57% and 58% reductions, respectively, or almost six drinks). Internships, finally, 
produced the greatest reduction of over 76% (approximately 7 drinks). Earlier class times 
were associated with a greater effect on drinking compared to later class times.  
The positive correlations between hypothetical drinking and self-report measures 
of actual alcohol use and problems support the ability of the hypothetical drinking task to 
capture demand intensity and drinking severity. Taken together, these findings represent 
a replication of the results of both Skidmore and Murphy (2011) and Wood et al. (2007). 
Though classes were not the most effective next-day responsibilities for our sample, their 
effect on drinking was still large and seemingly meaningful from a harm-reduction 
perspective. This finding mirrors the results of previous research, which also found that 
next-day classes reduced alcohol consumption significantly (Skidmore & Murphy, 2011; 
Wood et al., 2007). 
 Although behavioral economic research to date has focused only on morning 
classes as a potential drinking deterrent, our research extends the literature by 
investigating a variety of next-day responsibilities. Our results suggest that the 
reinforcing value of alcohol may be overpowered by the negative reinforcement value of 
a variety of responsibilities and support the feasibility of next-day responsibilities other 
than classes as potential targets for drinking prevention programs. Furthermore, we 





drinking and class schedule—by manipulating students’ next-day responsibilities within a 
behavioral economic framework.  
Substance-free reinforcers may have no impact on binge drinking (economic 
independents), facilitate binge drinking (economic complements), or reduce binge 
drinking (economic substitutes; Bickel, Madden, & Petry, 1998). It appears that the 
addition of next-day responsibilities may serve to indirectly raise the response cost of 
drinking (i.e., serve as an economic substitute). Even a class at noon decreased intended 
alcohol consumption by about 29% (or four drinks); this result supports the hypothesis 
that some responsibility the next day—possibly regardless of start time—may be a viable 
target for reducing drinking in college student populations. 
Implications 
 The results of this study may have implications for institutional policy makers. 
This sample of binge drinkers reported an extremely high level of drinking in the absence 
of next-day responsibilities (nine or more drinks). Drinking at this level places students at 
high risk for significant injuries and negative outcomes. The presence of any next-day 
responsibility reduced drinking by at least 28%. This finding is consistent with the survey 
findings of Wood et al. (2007), which postulate that the addition of Friday morning 
classes may effectively reduce Thursday night drinking. Skidmore and Murphy (2011) 
found that, in their no-responsibility condition, 90% of participants reported that they 
would consume at least four or five drinks (reach binge drinking levels) when drinks 
were free; not until drinks were $4.00 would less than half of the sample binge drink. 
With a class the next day, 48% of the sample would binge drink when drink prices 





reduction in drinking at lower prices in their sample not exclusively comprised of binge 
drinkers (Gentile et al., 2012). In the current study, only internship and volunteering 
reduced hypothetical alcohol consumption to such an extent. This finding suggests that 
prevention efforts should target both increasing drink prices and next-day responsibilities.  
A next step in the literature is to identify potential barriers to implementation.  It 
is possible that such policy changes may be met with resistance from students and even 
some faculty members, who might oppose the additional burden. The results of this study 
also reveal that classes are not the only viable next-day alternative to drinking.  
Volunteering and extracurricular activities reduced drinking by 58% and 57%, 
respectively, and next-day internships yielded the greatest reduction in drinking (74%). 
These may be feasible alternatives to Friday morning classes, and could potentially be 
extended to Saturday mornings, which may result in a reduction of Friday night drinking 
as well. Increasing the availability or awareness of internship, volunteering, and 
extracurricular involvement opportunities on an institutional level may prove even more 
effective than the addition of Friday morning classes alone, although mandating these 
activities may prove more challenging than mandating class attendance. One possible 
approach for accomplishing this is for Greek organizations, which often highlight service 
as a central mission, to increase the activities required to maintain membership (i.e., 
social capital and career-relevant activities that compete with drinking). The effects of 
this change might reduce   the increased risk of binge drinking that is associated with 
Greek membership.  Recent research has shown that this generation of college students 





generations did (Twenge, Campbell, & Freeman, 2012), and this apparently greater 
relative reinforcing value of internships may be indicative of these goals.  
Though classes had the smallest relative impact on drinking, they do appear to 
have significant potential to reduce binge drinking, and universities may have greater 
control over the addition or rescheduling of classes than increasing internship or 
employment opportunities. Many college classes are lecture-based in which attendance 
may not be strictly mandatory and student participation is low; increasing the stringency 
of attendance requirements and in-class participation (i.e., smaller classes that necessitate 
more active involvement) may strengthen the impact of next-day classes on drinking. 
Skidmore and Murphy (2011) found, for instance, that alcohol demand was more elastic 
at lower prices when drinking preceded a class with an exam the next day than a class for 
which attendance is not mandatory. 
Limitations and Future Directions 
This study had several limitations, most notably the fact that participants were 
reporting on how much they would intend to drink in each situation, and the degree of 
correspondence between those intentions and their actual drinking in those specified 
scenarios is unknown.  The advantage of our hypothetical measure is that it allows us to 
gather precise estimates of drinking behavior in contexts that participants may not have 
experienced and therefore been able to accurately describe. That is, most of these 
participants (who were first year students) probably had not completed an internship, and 
some may not have had experiences with Friday morning classes.  It is possible that 
results would have been different if drinking were assessed using real alcohol 





difficult, however, and a number of studies have shown hypothetical drinking and alcohol 
purchasing tasks to be reliable over time and to correlate well with lab administration 
measures of drinking (Amlung et al., 2012; Corriea & Little, 2006; Murphy et al., 2009). 
It is also possible that the results of this study were biased by order effects, as the next-
day responsibilities were not presented in a randomized or counterbalanced order, and 
this may have influenced participants’ responses. Gentile and colleagues (2012) 
conducted a study using full-length APTs and a variety of next-day class start times and 
stringencies (exams or class only) similar to Skidmore and Murphy (2011), presenting 
drink prices and scenarios in a randomized order. The results of this study did not show 
an order effect for the prices, and changes in alcohol demand intensity followed a pattern 
very similar to that found in previous research (i.e., earlier, more stringent responsibilities 
are associated with greater drinking reductions; Gentile et al., 2012). Future research 
should include more complete behavioral economics measures (i.e., full-length APTs 
such as those used by Skidmore & Murphy; 2011), manipulate start time for a wider 
variety of contingencies (i.e., other than classes), and present scenarios and prices in a 
randomized order. The next-day responsibilities investigated here are not an exhaustive 
list; family obligations and independent class requirements (e.g., homework, essays, and 
projects) may also influence drinking behaviors, and warrant investigation in future 
research as well.  
Although correlations of ACT scores and hypothetical drinking found only small 
and inconsistent effects, it is worth noting that students with lower test scores tended to 
drink at higher levels despite the presence of next-day responsibilities. This finding 





research, could inform university administrators of the type of prescreening that might 
identify at-risk students who are more likely to respond well—or poorly—to a next-day 
responsibility intervention or prevention program. Our sample size was adequate to test 
our hypotheses (given our large effect sizes), though it was rather homogenous in its age 
and ethnic composition, which may have diminished  external validity. Future studies 
should recruit larger, more diverse samples and assess a larger array of potential 
moderators of next-day responsibilities (e.g., family history of alcohol problems, 
academic goals, and past and current academic performance) to increase generalizability. 
Finally, this study was non-experimental; actual manipulations of next-day 
responsibilities are needed to increase validity. 
Summary 
The current study used a behavioral economic task to generate practical, policy-
relevant data on the potential impact of drug-free alternative sources of reinforcement 
(i.e., next-day responsibilities) as substitutes for drinking. We tested and confirmed three 
specific hypotheses: hypothetical drinking would be highest when there are no 
responsibilities the next day (H1), earlier classes would produce a greater reduction in 
drinking than later classes (H2), and that drinks consumed with class at 9:00 a.m. and 
12:00 p.m. the next day would correlate positively with self-reported drinks per week, 
binge episodes, and YAACQ total score (H3). Our results support the need for additional 
investigation of the impact of next-day responsibilities other than classes, and suggest 
that increasing the availability of internships, employment, volunteering, and 
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Measures as Administered 
Daily Drinking Questionnaire 
The questions below ask about your alcohol consumption.   
For the past month, fill in for each calendar day the number of standard drinks 
you usually drink on that day during a typical week, and the number of hours over 
which you consume this amount (i.e., the time from 1st sip to last sip).  When we say one 
drink, we mean 12 oz. of beer, 5 oz. of wine, or 1.5 oz. of hard liquor (see picture on the 
left).  Malt liquor is stronger than regular beer, so one 40 oz. Malt Liquor beverage such 
as Colt 45 counts as 5 standard drinks.  Fill in an amount for each of the 7 days.  If you 
do not typically drink on a given day, fill in 0 for that day.   
Day Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
# of drinks 
usually 
consumed 
       
# of hours  
 







Measurement of Binge Episodes 
QUESTION FOR MALES ONLY 
IN THE PAST MONTH how many times have you had 5 or more drinks (in one 
occasion)?  ____ ____ times 
QUESTION FOR FEMALES ONLY 
IN THE PAST MONTH how many times have you had 4 or more drinks (in one 






Young Adult Alcohol Consequences Questionnaire 
The following is a list of things that sometimes happen to people either during, or 
after they have been drinking alcohol.  Select either YES or NO to indicate whether that 
item describes something that has happened to you IN THE PAST MONTH. 
 
In the past month.... NO YES 
1. While drinking, I have said or done embarrassing things. no yes 
2. The quality of my work or schoolwork has suffered because of 
my drinking. 
no yes 
3. I have felt badly about myself because of my drinking. no yes 
4. I have driven a car when I knew I had too much to drink to drive 
safely. 
no yes 
5. I have had a hangover (headache, sick stomach) the morning 
after I had been drinking. 
no yes 
6. I have passed out from drinking. no yes 
7. I have taken foolish risks when I have been drinking. no yes 
8. I have felt very sick to my stomach or thrown up after drinking. no yes 
9. I have gotten into trouble at work or school because of drinking. no yes 
10. I often drank more than I originally had planned. no yes 
11. My drinking has created problems between myself and my 
boyfriend/girlfriend/spouse, parents, or other near relatives. 
no yes 
12. I have been unhappy because of my drinking. no yes 
13. I have gotten into physical fights because of drinking. no yes 
14. I have spent too much time drinking. no yes 
15. I have not gone to work or have missed classes at school because 
of drinking, a hangover, or other illness caused by drinking. 
no yes 
16. I have felt like I needed a drink after I’d gotten up (that is, before 
breakfast). 
no yes 
17. I have become very rude, obnoxious or insulting after drinking. no yes 
18. I have felt guilty about my drinking. no yes 
19. I have damaged property, or done something disruptive such as 
setting off a false fire alarm, or other things like that after I had 
been drinking. 
no yes 
20. Because of my drinking, I have not eaten properly. no yes 
21. I have been less physically active because of drinking. no yes 
22. I have had “the shakes” after stopping or cutting down on 
drinking  
no yes 
23. My boyfriend/girlfriend/spouse/parents have complained to me 
about my drinking. 
no yes 






In the past month.... NO YES 
25. I have found that I needed larger amounts of alcohol to feel any 
effect, or that I could no longer get high or drunk on the amount 
that used to get me high or drunk. 
no yes 
26. As a result of drinking, I neglected to protect myself or my 
partner from a sexually transmitted disease (STD) or an 
unwanted pregnancy. 
no yes 
27. I have neglected my obligations to family, work, or school 
because of drinking. 
no yes 
28. I often have ended up drinking on nights when I had planned not 
to drink. 
no yes 
29. When drinking, I have done impulsive things that I regretted 
later. 
no yes 
30. I often have found it difficult to limit how much I drink. no yes 
31. My drinking has gotten me into sexual situations I later 
regretted. 
no yes 
32. I’ve not been able to remember large stretches of time while 
drinking heavily. 
no yes 
33. While drinking, I have said harsh or cruel things to someone. no yes 
34. Because of my drinking I have not slept properly. no yes 
35. My physical appearance has been harmed by my drinking. no yes 
36. I have said things while drinking that I later regretted. no yes 
37. I have awakened the day after drinking and found that I could 
not remember a part of the evening before. 
no yes 
38. I have been overweight because of my drinking. no yes 
39. I haven’t been as sharp mentally because of my drinking. no yes 
40. I have received a lower grade on an exam or paper than I 
ordinarily could have because of my drinking. 
no yes 
41. I have tried to quit drinking because I thought I was drinking too 
much. 
no yes 
42. I have felt anxious, agitated, or restless after stopping or cutting 
down on drinking. 
no yes 
43. I have not had as much time to pursue activities or recreation 
because of drinking. 
no yes 
44. I have injured someone else while drinking or intoxicated. no yes 
45. I often have thought about needing to cut down or stop drinking. no yes 
46. I have had less energy or felt tired because of my drinking. no yes 
47. I have had a blackout after drinking heavily (i.e., could not 
remember hours at a time). 
no yes 
48. Drinking has made me feel depressed or sad. no yes 
49. Because of my drinking I have had sex with someone I wouldn’t 








Simulated Alcohol Consumption Task 
In the questions that follow we would like you to make decisions about how many 
drinks you would have in various situations.  The available drinks are standard size 
domestic beers (12 oz.), wine (5 oz.), shots of hard liquor (1.5 oz.), or mixed drinks 
containing one shot of liquor.  Please respond to these questions honestly, as if you 
were actually in this situation.   
In all of these situations, please imagine that several of your friends invite 
you to go to a party.  Drinks at the party will be free.  The party starts at 9:00 PM 
and you can stay as long as you would like.   
1. How many drinks would you have at this party if you had no responsibilities the 
next day (i.e., no work or classes)   ___________ 
2. How many drinks would you have at this party if you had class the next morning 
at 9:00 AM ________ 
3. How many drinks would you have at this party if you had to work the next 
morning at 9:00 AM ________ 
4. How many drinks would you have at this party if you had an internship related to 
your major the next morning at 9:00 AM ________ 
5. How many drinks would you have at this party if you had a community volunteer 
obligation the next morning at 9:00 AM ________ 
6. How many drinks would you have at this party if you had a meeting related to a 
campus organization the next morning at 9:00 AM ________ 
7. How many drinks would you have at this party if you had class the next morning 





8. How many drinks would you have at this party if you had class the next morning 
at 11:00 AM ________ 
9. How many drinks would you have at this party if you had class the next morning 
at noon ________ 
 
Perceived Importance of Grades, Volunteering, and Internships 
Overall, how important is it for you to get good grades in college? 
 
Not at all 
important 
Slightly important Moderately 
important 
Very important 
1 2 3 4 
 
19. Overall, how important is it for you to complete extracurricular activities or 
internships related to your career while you are college? 
 
Not at all 
important 
Slightly important Moderately 
important 
Very important 
1 2 3 4 
 
20. Overall, how important is it for you to participate in other campus or community 
organizations or activities (i.e., community service volunteer or campus activities/clubs) 
not directly related to your major or career?  
 








1 2 3 4 
 
